Introduction
It is very important to guarantee the quality of the industrial products by means of visual inspection. In order to reduce the human error in the manufacturing process, this paper proposes a 3D visual inspection system based on a stereo vision with single camera. It is technically noted that the base line of this single camera stereo was precisely calibrated by the image processing procedure of template matching. Comparing its performance with that of human inspection using OGP microscope, the proposed 3D inspection could be an alternative in precision and in processing cost. Since the practical specification in 3D precision is 0.02 mm and the experimental performance was around the same, it was demonstrated by the proposed system that the human error in inspection, especially in 3D inspection, was decreased.
In order to realize the Total Production Cycle called HUTOP, this paper will suggest how the human inspection of the products could be modeled and be implemented by the computer system especially in manufacturing process.
The Necessity for 3D Measurement
Measurement of the device of which terminal is hidden by the inside of mold is difficult to extract a measurement point from the appearance information. In this case, it is necessary to measure the distance between the camera and an object point by stereo measurement.
Although the end of a terminal aligns in the shape of a straight line when the terminal is inserted to the regular position, when the problem of modification or an insertion position has occurred, the distance a in Fig. 1 changes and the position at a tip becomes irregular (Fig. 1) .
Although the change of the insertion position of a terminal does not cause a fatal defect, modification of a terminal causes the fatal defect that contact is poor. In order to detect terminal modification as shown in Fig. 1 , it is necessary to measure the 3D shape using the image information seen from the observable direction (the direction of Fig. 1: A) . Therefore, the system which performs 3D measurement and measures the distance a of Fig. 2 is required.
Single Stereo Inspection Model
In order to realize the function of stereo views ( Fig. 3 ) with one camera, a mechanism shown in Fig. 4 was fabricated, where a camera is fixed and the work is set movable along with the feeder, and the left and right stereo images were captured at the respective moment before and after the mechanical feeder motion. The base line was precisely calculated by using the corresponding feature points extracted from these two images.
Performance Evaluation of Inspection System
In the case of the microscopic examination, one incorrect judging occurred by inspection of a total of 900 pieces. Moreover, there were two cases which judged the good level to be a defect (99.67% of the suitable rates of a judgment). In addition, there was no generating of the incorrect judging by the inspection system, and the suitable rate of a judgment was 100%. It is very important to guarantee the quality of the industrial products by means of visual inspection. In order to reduce the human error in the manufacturing process, this paper proposes a 3D visual inspection system based on a stereo vision with single camera. It is technically noted that the base line of this single camera stereo was precisely calibrated by the image processing procedure of template matching. Comparing its performance with that of human inspection using OGP microscope, the proposed 3D inspection could be an alternative in precision and in processing cost. Since the practical specification in 3D precision is 0.02 mm and the experimental performance was around the same, it was demonstrated by the proposed system that the human error in inspection, especially in 3D inspection, was decreased.
In order to realize the Total Production Cycle called HUTOP, this paper will suggest how the human inspection of the products could be modeled and be implemented by the computer system especially in manufacturing process. 14
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